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(Phe ny 1 * e ph a r o - ^^nvF^7,-) 

_hid-c# iMi^oi - - o mmx mm u ( 

1) ^mmm (pH7. 0) tW*ftttPheny 1 s e p h a r o s 



wo Hi/uwn 




PC I JP01/W.619 



e C L - 4 B (Pharmacia B i o t e c h ) i; 7 A (130m 
1 ) uflL, Stiff Sir 7^ R-gli^^ 7 A *ri£i# L fc'fe, 5Sfcg£T>'^E- 

- 7 a (iM^ o 0 m * -c > cov ~ t ■? ? i- =• > hizx 0 m> ± k & * m m s f- 0 

•?riip!^~r 5 m.VlcD 2 - v 7*' r- ^ >' / — /U^-fa I 0 mM V >m?Ml 

<■■■: ( p H 7 . 0 ) ;:T] TStSW -Sr it o fi c 

' DEAE s c p h a r o s e 7 7 -U '■' -v h .7' v 7 y — ) 
_T.I2 -c- it b H ft tXW^ife 5r , 5 m Mt r > 2 — i fly ~+} 7'' Y sn. y 1 • — A^fstJ 1 0m 
MD >6S&ffffi& (pH7. 0) X f ^^P'Wl'bL . fcDE AE s e pha rose 
CL-4B (Pharmacia Biotech t± ; M) 7 1« (20ml ) 
i C t& U R#**'PS « £-£fc c — ISlf f ?a -C' - A 3r L tz & . N a C 1 ( 0 M 

3 • e. 1 . 0 m t.x) <dv~t : f ? >• ^ ^ ■ i> ic«t «9 is-tt m # % r# m £ vs-i± s 

&r*r#|g>s 5 mMco 2 - y 7' h J- >' / — ^ 1 0 mM V ^ mifi ffiiiZ ( p 

H 7 . 0 ) !-:tl i£3tff<Sr-fr o fee 

(. B 1 u e s e p h a r o s e ij 7 -U 7 n — J- / " > _/ y - • ) 
±f£-?# bix7c$&l£^f££, 5 mM© 2—.-* tv^s ~7° b =^ 7 ' —A-^te 2 0m 
My l/mmm (pH6. 0) ^fc-TflHfcl-fcB l u e s e p h a r o s e 
CL-6B (Pharmacia Biotech $±M) *7A (10ml) [Z. 
fttu g#St^»£lrfCo [n--«H^-c-^TA^^Lfc^. Na C 1 (0M^ 
b 0 . 5MI T) <D V =-T ? 7 v ^ >' p IC J; «9 fg-IM^ % W $ ^fi 0 fett®4> 
5 mM© 2 - y 7°h^^ / — /U&iZtt ]. 0 mM V ( p H 

7. 0) iCT 1 femW$:ftotz 0 

±mXffi b flit Um^m & , 5 mM tD 2 - * ;V^) 7°b^7 J — >V 3o «k OC 1 0 0 
mM©Slt M)7^ ^r-a tf 10 0 mM V > StlSW?^ ( p H 7 . 0 ) -C^^qqg 
ftLfcTSK-GEL G3000 SWXL^7^ (IV — W^ftM) fcfe 



WO 02/103W 




P( T/JPtl !/<»<><> I*> 



^fx^./-;l^iflOmMy>igi« (pH7. 0) 1:T1W&1tV\ 



10 



(H:!i£f50 2 : «-^4K»M^> 

# £■ tLfcg**? ^Sfte^ttteff ^Tt&fJLfCo H*iS'f4^}|iJ^(i, Softie 
li. 1 0 0mM!)>fl»S (PH6. 5) ^ SfN -<> ^ *> ~ 3 - C n D 
v" / ^ l mM, ISINAD P H 0 . 1 6 7 mMfei^l^tt U 3 0 'C'C 



(i) \m : 

NADPHSriSfi LT, N— <VvVl- 3-t'nD > ; / >Mf'Fffl U 9 9 
t 2 ) i V >f; -i -. i ^ P H : 

15 try >mmm&£x*mmffi'®zm^Xs p h 4 . o~?. o*> 

v / >iC^ffli-S^5SpH^4. 5-5. 5-c-fcofc 0 
( 3 ) : 

5 'C ' i. &i o fr , 

( 4 ) Tt'-rik ■ 

mm~ X <© immv^ms>pm><±, tsk-gel g 3 0 0 0 sw 
v],-ti=?; 5 (W v — l*^:#rt W) % * ^flt^ £ b T ii 5 mM© 2 - -/ iv-ft V h ^ 
25 .7 / _..».^ tTK ioo mM-?'4i+ V V ? J*%1Sts 100 mM D ^SMSfiHi* ( P 

ii7. o ) r.ffli >fc„ iiC'+7^--- ?' h ./)57- z i-*fi sds -?*e y r v 5 
■mmofti-m* ?A-mmm^m^xm 29000, sDs^yr-^ y a-t 5 

Fm^t^^&^TlS 3 5 0 0 0tfcofc 0 ■ 



WO 02 1 03«>«J 
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( 5 ) [3§.'#^lJ : 



ii 1 





(mM) 


(%) 






100 


CoCI 2 


1 


99 


CuS0 4 


0.1 


6 




1 


5 


ZnS0 4 


1 


99 


MnCf 2 


1 


89 


MgS0 4 


1 


99 




1 


90 




0.5 


99 


EDTA 


1 


88 


PMSF 


1 


89 


PCMB 


0.1 


78 


DTNB 


0.01 


93 




1 


89 


NEM 


1 


94 




0.01 


94 



(MMffl 3 : B R D MB J- <D ■? u — — >' 
10 (&f&* ^ K7°n 

15 -^SHU^oT^fiftLfco 



WO 02/1(1399 
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PCT/JPII1/IKX.19 



(pcri:j;5br Dsa^-^te) 

1 t e u s ) I F O 1 

< // p y 7./ ,X • V - N v > iA -'- L 1 ^ x U ~ "* " - 

3 8 6 7M*iW^Mu r r a yStf>;*f8i ( N u c 1 • - Acids R 
8:4 3 2 1 - 4 3 2 5 ( 1 9 8 0)') t(;tot;»DN A^ttffi t 

Mb u-TPCR^Tofc^o, B RDittfc^-tt£:#:t^5#J2 5 0 b P 
CD D N A if J* # *8 "PS * Tic 



15 



20 



10 e 14- D N A y 4 X 7 V - <£' ■ 

, ^ 3 ,„ ^ ~ . ,vr^ (Micrococcus 1 t e u s ) I F O 1 
3 8 6 7 ^<T>ife-E,^D N A^SIPKS* B a mH I 7?^?PHt l,fc?£, T 77 u - X 

£r»P-V* L Cili^. D vj. Mol. Biol. , 9 8. 5 0 3 (1 

9 7 5) ) iaOflMl*DNAi^©^t'ft^fc 

*J:tWrtf>tttmiG e a e Images > X ' fcW^*^ r-vv-v 

N a x a - -7 .h .' > x y x xi~ s - 1 & n o » 

fe6. 2 k bcr)DNA!:iTK-^©^L7ic lilbf DNA»f)t^:^-^^; 
KPUC19 ^BaaHlSWALfcl «JM 

1 0 9 1* <£i»M«*tt») l^AU »»NA71'7-!I-^ 

25 (ii^DNAAf-7 n-<nx 7 <!-=.>-/) 

> 3 7SiaUEtML.fc»DNA-{7'7 -J-COX7 y-=> ?%ft 
o7c (DN^^Xcr-7'- ( ;0^if^ct7^:<7:>^l±3(iG e n e Ima go s7<D> 



WO 02 1(I3«><I 




PC T .JP»I|/IK,(,1<> 



c 1 moi%& = 2 6 ft fz e ^7A\ 

- A' f-'i t ± - c ~ — > 7 f# 6 ;| i f- # -'D 4 . 5 k b CO D K A A $ ft fd mfl ^^.77 .X 
$ KpUC-B B %B R Dlg+'rft^^DK A 7 d-> > LTI^I^ 

Ji IE A {# c ft 7c n-RBi- x_ 7' 7 X * K p U C - B B [lot ^"C , fl * CO fjjlj \&WM 1' fF 

jfi z^tim^. i-offiitmhT'omrr^m \ m vmmw mmm % \nt l ?~ c 

7 7> fffiAP^A f^oilfc^lD NAlilrn ApUC 1 9(D-?./U3- ? c — -> 7+K7 

-S- * iOW ViM.m?Em:?m £ A B I PR I S\I Dye T e r m i n a 

tor Cycle Sequencing Ready Reaction 
Kit ( P e r k i n Elmer r±JM) *3 JzTJ'AB 1 3 7 3 A DNA S 
equencer (Perk in Elmer $±M) £ ffl l> A 1 T t \ @ fr^tteH 1 
* : tJ;'l-5 t^-tl *ft 07ft ] . 4 k b N A^f^cOi^Sia^JA^-lg L fCc -^(75 

xrAi&ME^J/ATAf ,f $il-57 5 7 H*SS:?IJ*-1S1 1 tpX-i&mm^hOTmz:^ L fc 0 

- cOT ^ ' S21EAIJ t , I1BR DtO M 7°v >'^ fbl^itO^»" 7 ' ^ 7 ®£gB?IJ£it 

& l^;^, mm b r dco^p^t 5 7 s£ia?ijte^TA i^ssa^j^^M/E r 

, Z(DZb£>b. ^iag^^ B R D itf^T- Tifc o £ fljlff LA, 

mmm 4 : ? K7>m®o 

B R D tf>*3ft3H5T-<E>ffl*&=i K7^^iCN d e 1 mtLfrttM E, $^(c3' * 
^iH#t.'n&lt^ K> (T A A) cEcoRI ^^^ttLfc7*iDNA^ 

K>-^4jSCNd e I pftfi $r # L7cN^«DNA7°7^ "V — „ *5«tO« 
PSfs^O 3 ' ?fcSffi<£>il:&{Ci&Ji:= K> (T A A) iE c o R I ft-TJO L 

C DNA771A- <r £\6ft L77 0 7 ft t> 2 o CD 7° 7 A ^ — COi^SSS^J &id?IJ 



PC T/JP01/0(X>19 

wo 02/10399 — 

Srffll-, ^IttPJ 3 «77^ - HpUC-BB fc«f?S HTPCRia^* 
!DNA^i|6Lfc t flMlfcDNAirf^Nd e I 3o JzU-E c oRItttU 
_ ^ h V o ci i ,'n 2 fi i 3) a c "7 ; n ■=£■ — — (7I>T#ftiO 

Nde K EcoRI «r_# VT -5 n > M £ V . m%^? * 5 KpNTBR 

(£ttft5 : BRDHnfi^'Sh a i n e -D a I g a r n oE^iOtf&l 

) 

p NTBR^^W+^FI^ 3 K^cr.Ji^tCl^ilStOS h a i n e -D a 1 g 
a rnoIB^lJ I9SS) £frfc(C WJP Lfc:^ KHTF©,t^^#tfc, 
£1\ P C R & i 4 t L fc+IIf 7 v-pUCNTcDNd 

i ne-Da 1 g a r n o ffitfj (9gS) 1% $ P, lr ^,r>ifi^^E c o R I 
fctttP LfcN5fc*D NA^71'-^ PiSfO 3 ' «ltSa c \U 

HfcPCRiaii-^DNASr^Ufc, # fbftfcD N Alirtf^r E c oRI 

. , -. T -:.si! ,m, i — c -7 ^ ^'iI T rT(^E c o R I S a c T pf^i ( 1 
joj; (>b a c I cihlLLs . ^> ^ i P ^ 

a c ^p^-^-Fil) (Z^A L/-i«^-7 ! '^ KpT BH^Ifco 

KpTBH^^fig^lSSB^M 1 8^B*-C4r, ^Oa-Ki" 
5 T; /@£SB?iJ££;to r GCFb^^^V^DN-Alitt^ifc^?^ 5 K 

^I3-3»<0E3W# 9 ^ LfcEW' b^o2 *i.DN A^fSM U 



WO II2 HIW 




PC T .'J PI M /0661<J 



r ft *■ e c o r i txh o i xm-it i tz& , mm mmm £ s ,b it-? P tbh 

x 5 Kp TSB H~r#rt 0 

• ^r!) *A (Bacillus me g a t e r i urn) I AM 
{S- : f-0$J*fJ^ r '> -^o 5i^S-J:i7^!l>C)illg< r ) S haine— Dalgarn o SE 

io *ij (911) r . ^l:^lil:s a c I vmM>&> mi:= V>vmk 
B a m H I tfJIM-Srtt.Ill] L tZ^D N A -t* . ^.T^-.^^iZ J: 0 Lfc c O 
DHi&fc J F-tf>J£L£BQ?'Jfff& ^ffi!z s GDH OtHita§fsT-^Mife= K^o5iI 
±tfi'<~*:fl%ms:> S haine-Dalgarn o SE^'J ( 9 £&S) >r\ $ 'biOc^, 
fiil-Sa c I kJM&ZttM I tNtJiDNA77^ ^ — G D H c0fft^xt{5 

15 K> ©EfilB a m H I L fcC^SDNA^y-f 

fell^oT-s^ L /c 0 Cfrfc 2 ocDT^i' -e — cr.^£@a^iJ^iB^iJ^;^»@a.?ij#-^- i 

0 J:tKia^iJ#-^- 1 lC:i?Lfc ( r i I 6 2 o © D N A 7° 7 ^ ? - r ffl 1 \ 7 7 °^.a 
? KpGDKl (Eur. J. Biochem. 186, 3S9 (198 9)) 
^mmb UPCRI: «t 9 Z*iDNA^#^Lfc, it^/cDNAlfr.it^ S a 

20 c I *3 J;t*B a m H I "C^-ft L . HJfcfll 5 l--*3^T8Sgi Lfr. pTS BHfl Sac 

1 , B a mH I «Mi < B R Dit^^-cOTflftM^it-f 5 ) !-#A U/i|Rl%^r'^ x 
5 K pTSBGl^t. p T S B G 1 (DftMfeiS X t5«itM 2 M^-f o 

25 HM5 X 6 ^oiU" 7 T?#fc|ltt7°7 ^ 5 H p T B H, pSTBH£5£U ; p 
T S BG 1 <rfflV^T7tMffiHB 1 0 1 (£7@it4*5££*±M) £«I5& U 
^APrHR 101 (pTBH) N HB101 (pTSBH) fci^HB 1 0 1 
( p T S B G 1 ) £#7C 0 r 5 L T# btL7C^Ktemf* <£> 5 ^ilHB 1 0 
1 (pTSBH) *3J:U'HB 1 0 1 (pTSBGl) -ttt^i., Sf6#-^F 



PCT/JP01 /0661«) 
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ERM BP-7118 (*K02OOO¥4^110) WFERM BP 

-7119 (^ri2 0 0 0^4.^110) > L-cascffSkfeAm*R«ta^W 
. .. . h i — y • n i^m^iffr m-o < : li* Tfr HC ITS 1 1 

£^ FpGDA2 ( J . Biol. C h e m. , (1 9 8 9) , 2 

6 4, 6 3 8 1) SrE c o R I *3<ttf P s t I ^^^11^5, B a c 
i 1 1 u s me g a t e r i urn I WG3*^GDHS£+r»0. 
9 k bfflDNA Itftf 6. ^SKpSTV28 (£ig£**#tt3S ' CD E c 
RI-Ps tlM(C#\tT, il^^KpSTVG^Ilfco CKD 
pSTVGf, f«t/l-v^?K^>^> Mblt^^MHB 1 

oi (ptsbh) &«i^a*^jms*u «bioi ( P tsbh, 

p STVG) ■$:^&l-'@fr-e 



{'Mmm 9 : *m± km&^&v z> b r d Mst:' 

tllp-CMi^WlliHBlOl (pTBH) ^HBIOl ( P T 
SBH) ^OOMg/mlOT^y^t^XYTflfit, 28 ^ 

^^^.^--SiLf^'yt'lyl. 5% (w/'v) , YV?° 
Y>1. 5% (w / v ) , *9 V .4-*Y^**0. 4% (w/'v) , 
M) ^0. 2 % (xv/ v) , V>m-*m*V P^O. 8% (w/'v) , fiftg* 

o. oo% (w/'v) , t^/-hgio9 (namfk 

0. 0 3 3% (w/'v) a»fej*»JpH6. OtlltMlOOmlCi 

l>-T«Mf*, /^f^lOflmM'i/igiiS (pH«5. 5) fc«»U 
^r]^^;^ jr io -Wf-r^HJ t£ Hi << # - 

" - vmmmttm* b r d^sat^j: ^ k«£ ^ b r d^opj^, 

iOOmM'J/ilfl lpH6. 5) ^ 1«N-^^- 3 - bfn I> 
v lmMl WNADPHO. 16 7mM^r«»L, 3 0°C^« 
3 4 0 n m cDPS:tt^>^«^^-^ l -^' :)t=fo/ ' Cc ^K^W^^T, 



WO 02 I039 1 ; 



PC 1 J P»1 /<»(,(, IV 



1 :9-^iC 1 u m o 1 CON AD PH *r N A D P !" 5&fti~ 3 6£3&SHt~r 1 u n i t t 

-< * * - :r 7^v; k p U C N T Srf*^-f £, UfXlH^f* £ ittS L fc c * f- , Hlftf*] 
1 > ifttmcO-^^-Ci^M L fc 5 □ = «v -t7 .x . /wr £ X (Micrococcus 
1 u t e u s) I F O 1 3 8 6 7 #:<Z>&#BJ&tattiii£* © B R D ICOl^t & 



3^ r -> 

-3-^ — 





BRDj±Jgt£ (U/mg) 


E. coli HB101 (pUCNT) 


< 0.01 


E. coli HB101 (pTBH) 


0.06 


E. coli HB101 (pTSBH) 


0.61 


Micrococcus luteus IFO 13867 


0.06 



^§iHB 10 1 (pTSBH) X'tt, * ^ ^'(DZKDf&^Ul&fc 

tf-fc O .till H B 1 0 1 (pUCNT) b ittfe L"CSe> B R DftttcD^n^ 
JH <btU 5 ^ n =3 r , # ,x • ;Vr ^ (Micrococcus luteus) 
I FO 1 3 8 6 7ftb\M8.\sXm 1 0fgi0EH£tfq#kilfc o 

(^iSflSJl 0 : «i^lli-fclt5 B R Dfc i'jGDHC'^ill-M) 

8 ^#/c,fa^^^MffiH B101 (pTSBG II jfcifJfH B I 0 1 ( 
pTSBH, pSTVG) &^Jfc{&|9 £ |?m ^ILTl#6iioi»tt 
ttJ$j£<DGDHSt££r % y.T©J; o lcaiJ£Lfc„ GDHffitt^SDtli 1 M h y 

( p H 8 . 0 ) \Z. , If a — X 0 . 1M, N ADP2 mMX 

I^ii^PDL, 2 5°C-C?SS3 4 0 n mcDn2£5t^<Dif fin^^o - t Id J; tJ 
tfo/Co rcDSJS^^ldjoV^T, l«Umo l^NADP^NADPHl: 
l7ctoii?§ttlr 1 u n i t £5t^Lfc Q l£fc BRDgttto^XtlMJ 
9 tPMSmaSI^Lfco Cltf? J; n ^^iJ^Lfc^^HStttfi^^^B RDJoitfGDH 
fefe&itm&t t-CSL, ^SIlHBlOl (pTSBH) fcJ;TJ?^^ *—<Dfr 



PCT/JP'H /<•<><> 1*> 
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10 1 (pUCNT) titm LtzxHMZ^ 3 \Z.^-f a 



r>3 





RRDhKSl* (U/mg) 


HDHttStt (U/mg) 


E. coli HB101 (pUCNT) 

E. coli HB101 (pTSBH) 

E. coli HB101 (pTSBGO 

E coli HB101 (dTSBH, pSTVG) 


< 0.01 
0.61 
0.52 
0.69 


< 0.01 

< 0.01 
89 
3.2 



tllfHBlOl (pTSBGl)WHBlOl fpTSBH, pSTV 
G) m x^-^^UW^*^^ 118101 (pU 

»9ti!Ml«t«HB10 1 (pTSBH) SO 
KI FIRE 2 5 0 (BRANSONttI) ^V^lM«Ufc 0 ^« 

^2 5™^:^-^ ijimmw^m) i s sou, / 

H ,v^3. 0g. N AD P 3 . Omg, N -^^-3- t ^^>0. 
2 5 g ^» L fc, L©RfclK* 3 OtTCflWU 5MCft»*fc»*»<tt h 

. u - 7- i|t, ^ 74%fM- -< ^ v /V - 3 - tf P V v / - * ^ 

»6hfc. -OSS. «l.«-^-*-3-^ "J v 
% e e \&±.<D S {£ -C h o fc c 

25 £*r±, ^.^>o^r/77-f- (*^:UniPortB 1 0 % P E G — 



W O I»2/1(I3"M 
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2 0 M ( 3 . 0 mm I D > 1 . 0 m) , iO 7^£g : 2 0 0 : C, ^ -T l> T.^>, : 
K^f> &ffl ; F I Di !•- b '0 -joTcy t.tz. (S > - N --<> b.n - 3 - b n 'J 
v ' — 'U^^^itifrjj^iJ^tr. . ftiM-Mfr? r .^7 7 y — (*7A:Chir 
a i ce 1 OB < *V -2 ..'I- ;'L^X^i±^ ) , fe'mfc : n-^^^/'i : ; 7c 
— ^/v^fA'T 5 ^ ■■= 9 5 0,, ' 5 0 / 1 , .id : 1 m ] . in i n , : 
2 5 4 n m) !C «£ 0 i ; fot £ 

b^sm 2 : b i\ i » .t * J - . • 'i-^-^m^mmm^imtfUn^^tzum^ tm 
m i - =fc 5 n — - ^ i •' — 3 - b c y : : / y- 3 > c 0 j:< <; s ) — n — ^ ; >•/',— 3 — b 
a '.' y-y — ,/>y, 

f^WJ 9 b 3 i. ? z m& x. -Xm^n B 1 0 1 (pTSBGi) <r.^m®. 2 5 m 

1 ^'P=i — .x 2. 5 g „ NAD P 3 . 0mg s N — <ybA- 3 - bn !.' b 

/ : 0 . 2 5 g b /:„ .2 ©RjfciftS: 3 0 VXMW U 5 MK'JIKS fcfijfc 

fiSHb^ hD^it P H6. 5 MPM L oo , 2 B#ff] M \Z N - > i ./l - 3 - b n 
y v'/ > b 0 . 2 5 g -foSfeAn b x 'eHt 1 . 0 g N - -< y vvi-- - 3 - b o U v : 

> :y%mvLtz fe, & 1 7 0mmw^mntz c ^m-rm. z &Bu&miz 5 

McOTkMtfb-t- h 'J ^ ATk&tft 1 . 2ml L-tzfe h^^> tJ^tti L % flfc$g#J 

t fc&ilbtti&tO^W &?to > C Os J|ZSfS9 2%T-N-^0-vVu- 3-bn \) V 
y — >WM§hi\fz 0 £f& LfzN- >•< >■ vvu - 3 - t'u y > y — /wijt^ 

fcfift 9 9 % e e J£A J:cD S fry & o fc 0 

IbtoN — -< >■ b ^-3-t'oil v- / >'frb<D ( S ) - N - -< > b A — 3 - b 
a y by 

^jgfv'j 9 hn tzm^^xm Ih b 101 (ptsbh, p stvg) c^ig 

iS2 5mlb y'^^— 72. 5g, N AD P 3 . Omg, N-^<> ~J;V~ 3 
-t 3 pyy / >0. 2 5 g Srg&bn bfc„ n ^RJ^I'I: 3 0 °C-<?^# L , 5 MOS 
BIS fctt.7K^kt b!J!>AT-pH6. Stlltoo, l Bt^fefcN-^^^Vv 
- 3 -bn y >V > $r0 . 2 5gfogj]Db Slt2. 0g©N-^vVv-3 
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-tfn ]) vV y^OLfc^, Ski- 1 6B#f^W-^^!'tfc 0 KJS^T'SL w<£> 
K JC ffle C5M <D ?kmit 1- YWJ* 2 . 5 ml ^ BS*D L tfc b A-^ > "C W tU 

i hm ^-feii i -hfcr up. *5n /n ^ .fr o^'> JJV 9 3 % tK" ^ > i — 3 

-/W1;A;^£S 9 9 % e e H±(Z) S f£"C fc o fc D 



V 3 -t"P 'J ->V yl'^tfj^5cLT (S) -N-^-v->- 

if ^ & pj b# [r $ ±m-r om^^-to mnm&fc -t & ^ & <> it. 

£ p, tc . ci n e> <z> ^S'K^ {* Sr ffi v f~ £ 0 •. n - -< y i-'^—s- t° «= y v- 

./ (Si N - 3 - fp y — /t-*>#/*£3&*ft < O "< 
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1 . ^T;D ( i > A o ( 5 ) 0 3l{b->-nu!Mi'H^ tfi-o r i A^ffj > A.5 * V 
Xf*- K : 

5 ( 1 ) ^ m : K A D P H A HT, X- > vVw - 3 - t° n !,■ A ./ > £ T 

^^;i3I'tc LT (S i -X--~<AX' : .'l-- 3 - fn U y'y-'V rMto, 
( 2 ) fpffl ^il p H : 4 . 5;t" 5 . 5 , 
( 3 ) f^ffl^:iiSvU.'l : : 4 0ti>c4 5 X , 

< 4 ) .T^rM : -y 'I'jv.M^ffi'iZ. Al » X ;fJ 2 9 0 0 0, SDS# ).) T v }) lVT 5 K 
10 m&i*W)ftffi;z.te« 3 5 0 0 0, 

( 5 ) Pl^ftl : AM-iA-tAicj; opii^^n-oc 

2. J^T<^ (a) XIZ (b) tO^W-<-7°^K: 

( a ) SH^J^^'B£^J#-i- 1 XA'" $ iX -5 T 5 ./ ®rffiJiJ;fr» <b ft o # U K : 

15 ( b) ia?ijas<7:»iawj## l t^^iot $ /^sa^jxrr-^x i^l a {«§d@<£. 

t * / m^WM, if A, X&*5 <t Uv fc Jitttn $ ixfc T 5: / @£@E?iJ rt> b ft , 
A-o X - - < >• v a - 3 - f p y A' Sr^tf) KLSItg IT ( S ) - N - -<> AA- 
- 3 - t°n ') A , ' - A- £ ife^-T jS'li ^ft5^ i> ^A 0 ^- K„ 

20 3 . $ a n >;/ A (Micrococcus) Itlto^^(c4.*fo 
It* <£>i&H3f! 1 A tzlZ 2 JMMId^cr.^ u K c 

4 . tufa^^^/A, ^nn 7/ ^^ • r>;*, (Micrococcus 1 
uteus) IF01386 7 ft: A off:*(7>$&|i|f§ 3 JHcfB*fe£>/J* !) K Q 

25 

5 . m^k^^mm 1 ^ 4 3®<E>i*i" i ^hz.^m<o^v ~<?°j- k£=— k-t 

oDN A 0 

6 . N— OiS.H — 3 - fn U vV A^T^F^ICjItc L A ( S ) - N A A 
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DNAT'fcot, 

, : , !: „h: , .-n ..-o--^- > '. o • 4i jz, t£r 3£W ^ll f-, 7^ ?. T) N A y 7- V V 

•+• t / 7'" y -J?V Xf5 DNA„ 

5 

7 . N - > v ' - 3 - t° p y v' / > Z Witt i^jliTC Lt ( S ) -N— >" 
DNAtfc-'C, 
10 SDN A c 

15 

! o . / = - * Bft7K^i»^^Sr^"i- o # y K ar = - Ki~ 6 D N A & 

l l. ^^^^-^^7k«*^^^o^y^:7°^K^, 9* • .* 

20 tJtI) ^(Bacillus megaterium) S*©;''"'V^-^E'K 



1 2 . 



c K P T S B G 1 -C*>*tt3fcO«H» 1 1 iH!r.acn^?M--<y * 
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"7 ^ K 7- : — K"t" S D N A 'V 5 ; ? Z 7 .>' — -O 

5 .t/'f!)'/i (Bacillus megateriu m) i±J <Z> >? » =i — .X fl£ ?K 

;£g£sff-?& off *o$SlllfjS i 4xi;;f£^com^Hf_ r #ii^o 

1 6. i© 3: rj ;i ?\J§ Si "C £> o si 3t I? 1 3,t>6 1 5 liiOV ii^i l iHi~sS#: 

0 

17. E. c o 1 i HB10 1 IpTSBH) 'cfe 5 it 3feiD$£|g^ 1 6*5!:. 



m. t- m mm m& & w-r s ^ v 



IS. E. coli HB101 (pTSBGl) -5 ft*c0$5ffl^ ] 6 if 

19. E. coli HB 1 0 1 (pTSBH, pSTVG) T&oftJfcOiS 

20 2 0. Bf3ft0>45SB^ l 9 iloov^a^-- 1 «^HEife(D^SCteife^*5 J;tj; 

. '' £ fc fibril- <£>£igto £ % < >' vvv- - 3 - t° n >) v~ ./ >• t Kit £ -fr 5 Ig N 

itfeU 5 ^, £e£L7!: (S) — N-^^v/u— 3 - fcfn y v : / - /^atoli^ 
5>jfc5C i: (S) -N--<> v>Vu— 3 - t°n y vV — /k^Mjs?? 

25 

2 1. fulfil £ it oX@^\ W*^^^cr)#&T-ciT^^olf*^f5ISB 
2 0 ^tdE«c©^ 0 



WO«2/l»JW ^ — K LIPO./o,,,,,, 

1/2 



1 



GGTACCCGCCGCCCTCCTATAAGCCAGCACCGGTCGAGGACGCGCCGGCCCTTCGAGGAT 6! 



61 CTCAGCCCACGTCCCGCCTCAGGACAACCAGAAGGAAGTGATCGCGGATGCGACGGATGA 

M Kami 



1 n ^ 

i CI 



I2l CGCTGCCGAGTGGGGAGTCCATCCCTGTGpGGGCCAGGGCACCTG I8l 

I8l ACCCCGGCCGCCGCGGCGACGAGGTCGCCGCGCTGCACGCCGGCCTCGAGCTGGGCATGA 241 
PGRRGDEVAALHAGLELGMT 

241 CGCTGGTCGACACCGCCGAGATGTACGCCGACGGCGGTGCGGAGGAGGTGGCTGGTGAAG 301 
LV'DTAEMYA D GGAEEVAGEA 

301 CATTGGCGGGTCGCCGCGACGAGGCGTTCGTGGTCAGCAAGGTCATGCCGTCCCACGCCT 361 
LAGRRDEAFVVSKVMP S H A S 

361 CCCGTTCCGGCACGATCGCGGCCTGCGAACGCAGCCTGAMCGCCTGGGCACCGATCGGA 421 
RSGT I AACERSLKRLGTDRI 

421 TCGACCTCTACCTGCTGCACTGGCAGGGCAGGTACCCGCTGCAGGACACCGTCGCGGCCT 481 
DLYLLHWQGR YPLQDTVAAF 

481 TCCACCAGCTCGTCGAGGACGGGAMATCCGATACTGGGGCGTCAGCAACTTCGACCACC 541 
_HQLVEDGK [RYWGVSNFDHR 

541 GGGCCCTCGCCGAGCTGCAGGACGTGCCGGGCACCAGCGGGCTGACCACGGATCAGGTGC 601 
A [. A F. \. 0 D V PGTSGLTlDU V L 

60 1 TGTACAACCTGTCGCGGCGAGGACCGGAGTACGACCTGCTGCCGTGGTGCGCCGACCACC 66 1 
YNLSRRGPEYDLLPWCADHQ 

661 AGCTGCCGGTCATGGCGTACTCGCCGATCGAGCAGGGCCGCATCCTTGACGACACGACGC 721 
LPVMAYSPIEQGRILDDTTL 

72 1 TGAACGACGTCGCGGCCCGTCACAGCGTCAGCCCCGCGGCGGCGGCCCTTGCCTGGGTGC 781 
NDVAARHSVSPAAAALAWVL 

781 TGCGCCGCGACTCGCTCTGCACGATCCCCAAGGCGAGCAGCCCGCAGCACGTGCGCGACA 841 
RRDSLCTIPKASSPQHVRDN 

84 1 ACGCCACAGCACTGGACGTGGAGCTGACCCGCGAAGACCTGGATG^ 90 1 

90 1 TTCCGCCCCCGAGCGGACCGCGACCACTGGAAATGCTGTGACCCTGCCCCAGGGCGCAGC 961 
PPPSGPRPLEML* 



102: 



361 CCGG T ( 

1021 AGGACCTGCCTGTCACCTCCTCCTGAACCTGTGCACGCCATCCATCGACTCCTTTCCTCG 1081 

1081 AGCCCTGTCGGGTTCGCGGTAGGCGCTGATCATCCGCTGGCAGGTCCCCCAAGTGGCCTC 1141 

1141 GAGCCGGGCCCTCTGCTTGTCGGTGAGCAACCCGGTTCCGGCGTGCAGGGTTCGACGGGC 1201 

1201 GGAGTAGAGCGGGTCGCCCGTGCGGCCGCGGTGGCCATGCAGGTCCTGCTGGACCCGGCG 1261 

1 26 1 GTGGCAGCGGACCAACGCGTCGCCGGCTAACCGGACTGCGAGCGACCGGCGTTGTGGACG 1 32 1 

1 32 1 CAGACGACCTGGACACTGGGCCGTGCGGTCAGGAGGATCTCCAAAGTCGGCGGCGGGGGT 1 381 

1 38 1 TCAGGCGATGTCGAGGAAGGAACGGAGCTC 1410 
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nfljcrococcns luteus IF013S67 
genomic DNA 



EcoRI 



BamHI 
digest ion 



4. 5kb DNA fragment 
.pUC19 



BamHI 




BRD 

gene 



BamHI" 



PCR 

generate EcoRI, Sad site 
and SD sequence 



EcoRI 



BRD gene 
(O.Skb) 



EcoRI 
Sad 




PstI 



BRD 

gene 




GDH 

gene 



BamHI 



GDH gene 



SacI 
PCR 

generate SacI 
and BamHI site 



H pGDKl j 

v a 



EcoRI 



GDH gene 



SynThe 



EcoRI 



Xhol 



EcoRI 



DNA 



✓Xhol 



( 

\ 
\ 



PTSBH 

(3. 4kb) 
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Sequence Listing 

<I10> mmt^Jim^t'Mi Kaneka Corporation 

• 120:. wmti)iyi<-)iMMm, tcomfc^ te£x/^mm& 

•:130: T609H0P-GT 

•150/ JP2000-232756 
v 151.- 2000-08-01 

. 1 RO ■ I 1 

J >JVJ • I i 

•:210> 1 
<211> 277 
•212: PRT 

<213- Micrococcus luteus 

'100 - i 

Met Arg Arg Met Thr Leu Pro Ser Gly Glu Ser lie Pro Val Leu Gly 
15 10 15 

Gin Gly Thr Trp Gly Trp Gly Glu Asp Pro Gly Arg Arg Gly Asp Glu 

20 25 30 

Val Ala Ala Leu His Ala Gly Leu Glu Leu Gly Met Thr Leu Val Asp 
35 40 45 

Thr Ala Glu Met Tyr Ala Asp Gly Gly Ala Glu Glu Val Ala Gly Glu 

50 55 60 

Ala Leu Ala Gl.v Arg Arg Asp Liu Ala Phe val val Ser Lys >al Met 



Pro Ser His Ala Ser Arg Ser Gly Thr lie Ala Ala Cys Glu Arg Ser 

85 90 95 



Leu Lys Arg Leu Gly Thr Asp Arg lie Asp Leu Tyr Leu Leu His Trp 
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100 105 110 

Gin Gly Arg Tyr Pro Leu Gin Asp Thr Val Ala Ala Phe His Gin Leu 
115 120 125 

Val Glu Asp Gly Lys lie Arg Tyr Trp Gly Val Ser Asn Phe Asp His 
130 135 140 

Arg Ala Leu Ala Glu Leu Gin Asp Val Pro Gly Thr Ser Gly Leu Thr 

145 150 155 160 

Thr Asp Gin Val Leu Tyr Asn Leu Ser Arg Arg Gly Pro Glu Tyr Asp 
165 170 175 

Leu Leu Pro Trp Cys Ala Asp His Gin Leu Pro Val Met Ala Tyr Ser 
180 185 190 

Pro lie Glu Gin Gly Arg lie Leu Asp Asp Thr Thr Leu Asn Asp Val 

! 95 200 205 

Ala Ala Arg His Ser Val Ser Pro Ala Ala Ala Ala Leu Ala Trp Val 

210 215 220 

Leu Arg Arg Asp Ser Leu Cys Thr lie Pro Lys Ala Ser Ser Pro Gin 

225 230 235 240 

His Val Arg Asp Asn Ala Thr Ala Leu Asp Val Glu Leu Thr Arg Glu 

245 250 255 

Asp Leu Asp Ala Leu Asp Arg Ala Phe Pro Pro Pro Ser Gly Pro Arg 

260 265 270 

i'ro Leu Glii Met Lou 

<L210 - 2 
<21L 834 



<m- DNA 
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3 
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■ 213" Micrococcus luteus 

-:400> 2 

atg cga egg atg acg ctg ccg agt ggg gag tec ate cct gtg ctg ggc 
Met Arg Arg Met Thr Leu Pro Ser Gly Glu Ser He Pro Val Leu Gly 
1 5 10 15 

cag ggc ace tgg ggc tgg ggt gag gac ecc ggc cgc cgc ggc gac gag 
Gin Gly Thr Trp Gly Trp Gly Glu Asp Pro Gly Arg Arg Gly Asp Glu 

20 25 30 

.v,lC gtC ges CIS C di gCC ggC ill sag Clg ggC ais dCg tt5 5^ gac 

Val Ala Ala Leu His Ala Gly Leu Glu Leu Gly Met Thr Leu Val Asp 

35 40 45 

ace gec gag atg tac gee gac ggc ggt gcg gag gag gtg get ggt gaa 
Thr Ala Glu Met Tyr Ala Asp Gly Gly Ala Glu Glu Val Ala Gly Glu 

50 55 60 

gca ttg gcg ggt cgc cgc gac gag gcg ttc gtg gtc age aag gtc atg 
Ala Leu Ala Gly Arg Arg Asp Glu Ala Phe Val Val Ser Lys Val Met 
65 70 75 80 

ccg tec cac gec tec cgt tec ggc acg ate gcg gec tgc gaa cgc age 
Pro Ser His Ala Ser Arg Ser Gly Thr He Ala Ala Cys Glu Arg Ser 

85 90 95 

ctg aaa cgc ctg ggc acc gat egg ate gac etc tac ctg ctg cac tgg 
Leu Lys Arg Leu Gly Thr Asp Arg lie Asp Leu Tyr Leu Leu His Trp 
100 105 ! 10 

ww^. rff»-» <i^f» t«w« ,<(*r< T rr / » <\ ft rrnr- '\ n rt x r- fyr- rr rvs><- rip / * *J ( • ("j(r (' I (' 

LCLg 55'- IG*.' l -Cfi lb 0 -* 0 ClVvtv >j L \j SUU L «^U-V^ ^Ot.S V/ \, O 

j hi G!> Arg !,yi Pru Leu uln Asp I hi val Ala A Li Phe 11 ;s bin Leu 

nq 1 on i oc; 

i | .J 1 i 

gtc gag gac ggg aaa ate cga tac tgg ggc gtc age aac ttc gac cac 
Val Glu Asp Gly Lys lie Arg Tyr Trp Gly Val Ser Asn Phe Asp His 

130 135 140 
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egg gec etc gee gag ctg cag gac gtg ccg ggc ace age ggg ctg ace 
Arg Ala Leu Ala Glu Leu Gin Asp Val Pro Gly Thr Ser Gly Leu Thr 
145 150 155 160 

acg gat cag gtg ctg tac aae ctg teg egg cga gga ccg gag tac gac 
Thr Asp Gin Val Leu Tyr Asn Leu Ser Arg Arg Gly Pro Glu Tyr Asp 
165 170 175 

ctg ctg ccg tgg tgc gec gac cac cag ctg ccg gtc atg gcg tac teg 
Leu Leu Pro Trp Cys Ala Asp His Gin Leu Pro Val Met Ala Tyr Ser 

180 185 190 

ccg ate gag cag ggc cgc ate ctt gac gac acg acg ctg aac gac gtc 
Pro lie Glu Gin Gly Arg lie Leu Asp Asp Thr Thr Leu Asn Asp Val 
195 200 205 

gcg gee cgt cac age gtc age ccc gcg gcg gcg gec ctt gec tgg gtg 

Ala Ala Arg His Ser Val Ser Pro Ala Ala Aia Ala Leu Ala Trp Vai 
210 215 220 

ctg cgc cgc gac teg etc tgc acg ate ccc aag gcg age age ccg cag 
Leu Arg Arg Asp Ser Leu Cys Thr lie Pro Lys Ala Ser Ser Pro Gin 
225 230 235 240 

cac gtg cgc gac aac gec aca gca ctg gac gtg gag ctg acc cgc gaa 
His Val Arg Asp Asn Ala Thr Ala Leu Asp Val Glu Leu Thr Arg Glu 

245 250 255 

?a „ ..f e nv.j f -((T ccr( <rrq fff ccg ccc ccg age gga erg cga 
Asp Leu Asp Ala Leu Asp Arg Ala Phe Pro Pro Pro Ser Gly Pro Arg 

. v. - O-p 

• /i^i i / i-\ — , ■■ ; ( i 

ecu ctg gaa atg ctg tga 
Pro Leu Glu Met Leu 
275 



<210> 3 
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■211 • 20 
•.212 ■ DNA 

-213' Artificial Sequence 

220 

•223' Description of Artificial Sequence: primer 
.100 • 3 

gayaengcng aratgtaygc 

210 4 

211 20 

• 212 DNA 

•213' Artificial Sequence 
•'220 • 

•223 Description of Artificial Sequence: primer 

4 

(cytcnacna gytgrtgraa 

• 210' 5 
-.21 1> 26 
-212- DNA 

•213 - Artificial Sequence 
-'220 - 

■.323> Description of Artificial Sequence: primer 

■\(V- 5 

■ic.gcataigc gacggatgac gctgcc 

_, i > i ' 0 

... on 
Ji . ' "J- 

2!2 > DNA 

•'213.' Artificial Sequence 
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<223 Description of Artificial Sequence: primer 
•400/ 6 

ggegaattct tacagcattt ccagtggtcg eg 

-.210. • 7 

•211 46 

•.212-- DNA 

• 213'- Artificial Sequence 

•:220. 

•;223 • Description of Artificial Sequence: primer 
•,400 7 

gcgaattcta aggagattta tatatgegae ggatgacget gecgag 

• 210- 8 
>211 - 29 

212 DNA 

-.213 ■ Artificial Sequence 
•'220- 

•-.223 Description of Artificial Sequence: primer 

•400 - 8 

caggagctct tacagcattt ccagt.ggtc 

-.210 - 9 

.211 144 

'212' DN A 

■•'213 Artificial Sequence 



223' Description uf Artificial Sequence: double -stranded DNA 
••400.> 9 

gaattctaag gagatttaca tatgegtegt algactttac catctggtga atctattcca 60 
gttttaggtc aaggtacttg gggttggggt gaagatccag gtcgtcgtgg tgatgaagtt 120 



# 



WO 02/1039«> 




P( l /JPI»l/0661'> 



gctgetttac atgctggtct cgag 144 

•210: 10 

•I'll - 33 

■ 212 • DNA 

\213- Artificial Sequence 

-220.- 

•223*- Description of Artificial Sequence: primer 

•,100- 10 

Ctigffcigc tct fiL&ggasgt ta acaatgtala adg 00 

<210- 11 
•:211. 28 
- 212: - DNA 

••213- Artificial Sequence 

■ 220 

•223 Description of Artificial Sequence: primer 



<400;- 11 

cacggatcct tatccgcgtc ctgcttgg 



28 
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C. jjj^j> ^^bii^M 



# t- ^ n — * 



A 



A 
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1 0 1 r> 0 9 9 8 A 



WO 9 8-2 3 7 6 8 A 1 (KANEKA CORP. ) 
4. 6 . 19 9 8 (0 4 . 0 6. 9 8) 
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4 B 



9 4 5 3 



.L^r^ 03-855 1-110 1 3 4 4 3 
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h -y - ' U — : 



A 



A 



J 1 J 

O 7 



6 1 



2 6 7 5 7 7 A (ELI LILLY CO. ) 
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& N O 8 5 0 4 0 6 2 A & E S 8 6 0 7 2 8 4 
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A 
A 



A 



US 4096331 A (ROBINS CO INC A H) 

2 0. 6 M . 1 9 86 (27. 1 1. 86) 

&DE 2757766 A &JP 53-92765 A 

&FR 2376135 A & C A 10 77479 A 

&GB 1588469 A 

A. H0R1GUCHI et al. , Enaymatic Optical Resolution of 
N-Benzyl-3-pyrrolidinol, Biosci. Biotech. Biochem. (1991)) , 
Vol. 59, No. 7, p. 1287-1290 
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